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CHAPTER 2

UNDERSTANDING THE
HUMAN BODY AND
THE IMMUNE SYSTEM

2

CHAPTER

Key points:
1. The human body is made up of different systems that work together.
2. The immune system helps protect the body from infections and illness.
3. HIV weakens the immune system.

The more you know about HIV/AIDS, the easier it is to live
a healthy and happy life. It can be scary not knowing what
is going on inside your body. Understanding the basics of
how the human body works helps you to understand how
HIV/AIDS and other diseases affect your body and your
health. This information can help you manage opportunistic
infections; understand how ARVs work and much more.

Knowing how the immune system works also helps you to
understand how HIV infection can develop into AIDS related
illnesses. It will empower you to manage your health and
make informed decisions about treating infections, when
to start ARVS and how to live a healthy and fulfilled life.
Knowledge is power.

.
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ABOUT THIS CHAPTER
The aim of this chapter is to get comfortable talking about the human body and to give a good basic understanding of how
the human body works.
The chapter will look at:
•
•
•
•
•
•

What our bodies are made of
What do cells do?
Organs and body systems
Skeletal system - how we are shaped and supported
Nervous system - how we feel, think and move
Digestive system - how we eat

•
•
•
•
•
•

Circulatory system - how our blood moves
Respiratory system - how we breathe
Male and female reproductive systems
Immune system - how we stay healthy
The healthy immune system
The HIV-infected immune system

Welcome everyone to Chapter 2 of the Health Literacy Manual.
In the first chapter, we talked about the history of HIV/AIDS. We also talked about
some of the myths or stories we may have heard about HIV in our communities.
At the end of the chapter we were able to understand why these stories were
untrue, because we now know the facts about where HIV came from and
how the HI Virus causes AIDS.

Before we go on to learn more about the science of HIV/AIDS and other diseases,
we will spend this chapter getting to understand the human body. You might
wonder why we need to know about human biology. Just like knowing the history
of HIV/AIDS helped us understand that HIV is a virus that causes AIDS, knowing
about the human body will help us understand how HIV/AIDS and other diseases
affect our health.
It will also help us understand the instructions that nurses and doctors give when
we visit the clinic or hospital. We will also talk a lot about the immune system
because this is important to understanding how HIV/AIDS can make us sick.
This information will help us to take care of our health, especially if we are HIV
positive.

Understanding how
the human body works helps
us understand how diseases
affect our health
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WORKBOOK NOTES

What our bodies are made of

(Episode 2, Chapter 1)

It is sometimes difficult to talk about the human body because we cannot see inside our bodies. The human eye also cannot
see everything in the body. Some of the things inside the human body are very, very small. We can only see these very small
things with the help of a microscope. A microscope magnifies and makes things bigger so that we can see them.

Our body is made up
of millions of cells

Here are 2 microscopes that help us to see things that
are too small to be seen with the human eye.
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Something that we cannot see without a microscope is a cell. Our bodies are
made up of millions of cells. Cells are the building blocks of the human body.
A human life begins when a woman’s egg (ovum) is fertilised by a man’s
sperm. This single cell divides itself in 2, which then divides into 4 and so
on until the body is formed. When we are children new cells are needed all
the time as we grow. Even as adults our bodies are making new cells all the
time to replace old cells that die. This is more obvious with things we can see
growing like our hair and nails, but happens throughout the body every day.
If you make a mark with the tip of a sharp pencil on a piece of paper, this is
roughly the size of a human egg (ovum). The human egg is the largest cell in
the human body. It is 85,000 times larger than a human sperm. It is also much
bigger than the other cells in the human body which we can only see with a
microscope. We can also think of cells like grains of sea sand. There are
millions of grains of sand and all together they make up the beach.

Here is a human sperm fertilising a human
egg. We cannot see this with our eyes, but
need powerful microscopes to see this.

WORKBOOK NOTES

What do cells do?
Cells are the building blocks in our bodies. Groups of cells make up the
organs in the body. There are many different kinds of cells. For example,
cells in the liver are different from cells found in our muscles or nerves. Each
different organ has its own special cells that are found only in that organ.
Cells need food and oxygen (found in air) to do their work in the body.
A healthy diet helps build cells which make a healthy body. We already know
cells die and reproduce every day in our bodies. Cells also produce chemicals
that control body functions and maintain the body. Cells know what to do and
how to divide because inside each one there is genetic code. This code is
like an instruction manual for our bodies and is called DNA (deoxyribonucleic
acid). We will learn more about this later.
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It is important to drink lots of water
because our cells need plenty of water
to keep healthy.
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DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What is the human body made of?
The human body is made up of millions of cells.
2. Can we see cells with our eyes?
Most cells can only be seen with the human eye when
placed under a microscope. The human egg is the largest
cell in the human body and is roughly the size of a mark
made by a sharpened pencil.

Organs and
body systems

3. What is a microscope and what does it do?
A microscope is a piece of equipment used in a laboratory
to magnify things so that we can see them.

(Episode 2, Chapter 1)

We have already learnt that the body is made up of millions of cells. All the
cells in our bodies are grouped together as a tissue to make up different
organs. The organs work together as different systems. For example, the
circulatory system is made up of veins and arteries, as well as the heart and
blood. Blood is a bodily fluid. Nearly 2/3 of the human body is water, which
makes up a large part of the body fluids.The body fluids are:
• Blood
• Semen
• Vaginal fluid
• Tears
Our body is made up
• Saliva or spit
of different systems
• Sweat
• Urine
• Lymph fluid
• Breast milk

Here is a photograph taken through a
microscope of a nerve cell.

We will talk more about these body fluids as we learn about the different
systems. Now we are going to look at the systems in the human body. Some
of the systems will be explained in a lot of detail, while others will have
less information. This is because we want to focus on the most important
information and keep it simple and clear for everyone.
Here we can see blood under a microscope.
We can see lots of red blood cells and 1 white
blood cell. Lots of cells can be found in our
bodily fluids.
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Skeletal system - how we are shaped and supported
•
•
•
•

Gives the body shape and support
Helps our bodies to move
Protects important organs
Makes blood cells

The skeleton is made up of 206 bones and gives our
bodies their shape. The bones support our bodies
and make it possible for us to move with the help of
muscles which are attached to the bones. Joints are
where 2 or more bones join or meet. For example, our
knees and elbows are joints. The skeleton also helps
protect important organs in our body. The skull protects
our brain and our rib cage protects the heart, the liver
and the stomach. Some of the bigger bones in our body,
such as the thigh bone (femur) also make blood cells.

Here we can see an x-ray of a human knee where the thigh bone
and the calf bone join.

Skeletal system and HIV
People living with HIV can get TB of the spine. TB is mostly found in the lungs, but because HIV positive people have
weakened immune systems, it is more common for them to get what we call disseminated TB, which means that the TB is
found in other parts of the body apart from the lungs. Pain and stiffness in the back are normally the first signs of TB of the
spine. Tests will have to be done to see if the pain is caused by TB. If untreated TB of the spine can lead to a damaged and
deformed spine which might need to be operated on. If diagnosed early, TB of the spine can be treated with TB medication
and will not need surgery.

WORKBOOK NOTES

DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What does the skeleton do?
The skeleton gives our bodies shape and support. It helps
us to move and it protects important internal organs. It also
produces blood cells.
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2. What is a joint?
A joint is where 2 or more bones meet or join.
3. What organ does the skull help protect?
The skull protects the brain.
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Skeletal system
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Nervous system how we feel, think
and move

Nervous system

The nervous system is made up of the nerves,
the brain and the spinal cord which is inside
our spines. Our nerves are a network that
reaches every part of our bodies. Nerves carry
information from the brain to the other parts
of the body. Different nerves carry different
information:
1. Sensory nerves are what make it possible
for us to see, hear, feel, taste and smell.
Sensory nerves carry information that they
get from the senses and deliver it to the brain.
2. Motor nerves control movement in the
body. Motor nerves carry messages from the
brain to skeletal muscles and tell them how
to move.
3. We also have other nerves that work for our
bodies without us having control over them.
For example, breathing, digestion of our food
and the pumping of the heart are all controlled
by nerves without us having anything to do
with it. These nerves work even when we are
sleeping.

Nerves send messages
to different parts
of our body

Nervous system and HIV
The brain is the most complex organ in the body and controls our nervous system. The brain also makes it possible for
humans to think, communicate and to be creative. The brain is covered by a membrane called the meninges which helps
protect the brain. The meninges stop infections from crossing from the bloodstream into the brain. But HIV can cross from
the blood into the brain. This is why many HIV positive people experience peripheral neuropathy, which affects the nerves.
We will talk about this in more detail later. We will also talk about meningitis (swelling and inflammation of the meninges)
which is a condition that can affect people living with HIV. Meningitis can be the result of a viral or bacterial infection which
causes the lining (membrane) of the brain to swell up.

8
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DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What does the nervous system do for us?
The nervous system helps us feel, think and move.
2. Where is the nervous system in the body?
The nervous system is everywhere in the body and reaches
all parts of the body.

3. What are the different parts of the nervous system?
The nervous system is made up of nerves, the spinal cord
and the brain.

WORKBOOK NOTES
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Digestive system
- how we eat
The digestive system starts with our mouths, and goes down through the
food pipe to the stomach, to the intestines and to the anus. All these parts of
the digestive system work together to process the food we eat and get rid
of waste. The digestive system breaks down the food we eat into nutrients
that give our body energy and warmth. Nutrients are found in different kinds
of food. Nutrients are proteins, carbohydrates, fats, oils, minerals, vitamins
and water. You might recognise some of these nutrients because they are all
part of a healthy diet. We will talk more about nutrition and HIV/AIDS later.

We get energy from the nutrients in the food
we eat.

When we swallow medicine, it also goes into our digestive system where
it moves into the bloodstream. This is how oral medicine (medicine we
swallow) enters our bodies and helps to relieve pain, get rid of infection or
whatever else the medicine is supposed to do. If we have diarrhoea or vomit
after taking medication, the medicine will not be able to work because it is
no longer in our body and cannot be absorbed or enter the bloodstream. This
can be a problem for people with HIV/AIDS because if they have diarrhoea
or vomit, their ARVs and other medication cannot work. So we can see that
apart from getting nutrients into our body, the digestive system also gets
medicine to enter our bodies.
• The mouth is where we take in food and chew it before swallowing.
• The oesophagus (throat) is a long tube that takes food from our mouth
to our stomach.
• The stomach is where our body breaks down the food we eat.
• The small intestine is a coiled tube that is nearly 3 meters long.
The small intestine lets the nutrients and water enter into the
bloodstream.
• The pancreas and liver also help break down different nutrients.
• The large intestine also helps nutrients and water get into the
bloodstream until everything useful is gone and there is only waste
left (called faeces or stools).
• The faeces moves through the rectum and passes out of the
body through the anus.

10
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When we swallow medicine it enters our
bodies after being digested and absorbed
into the bloodstream.

The digestive system
breaks food into nutrients
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Digestive system
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Digestive system and HIV
HIV positive people can get diarrhoea more easily than people with strong immune systems. Most of the time diarrhoea is
caused by bacterial or viral infections. It is important to eat fresh food and if you don’t have a fridge then to buy food just
before cooking it. It is also important to drink clean, safe water. Many people in South Africa live in informal settlements
where there is no safe water. Even if water looks clean (is not brown) it might still have bacteria in it that can make you
sick. It is better to boil water and let it cool before you drink it if you are not sure if the water is safe. Boiling water kills the
bacteria. Also wash your hands before and after going to the toilet and before and after preparing and eating food.
Diarrhoea can be a serious health problem if you have it for a long time. People who are in Stage 4 AIDS often have very bad
diarrhoea which results in extreme weight loss and makes them very weak. If you have diarrhoea your body cannot absorb
nutrients from food and you can become dehydrated, which means your body does not have enough water in it. Diarrhoea
also means that your body cannot absorb or take in medication that you swallow. This means that you cannot benefit from
medication or ARVs if you are taking them. It is important to stop the diarrhoea as soon as possible and to rehydrate your
body. You might need antibiotics to kill the bacteria inside your digestive system that is making you sick.
Another common illness that affects the digestive system is thrush or Candida.
Thrush is a fungal infection that attacks the mouth and oesophagus. It looks like
a white paste on your tongue and in your oesophagus and can make it painful to
swallow. People with weak immune systems can get thrush more easily and more
seriously than people with strong immune systems.
You can treat thrush by either taking a
medication called Fluconazole or if it is
Even if water
not serious you can use plain yoghurt
for thrush in the mouth. Speak to
looks clean, it can still
your clinic as soon as you get an
contain bacteria
infection. Don’t wait until it gets
so bad you cannot eat or drink.

Many South Africans live in informal
settlements without access to clean
water.

DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What does the digestive system do?
The digestive system breaks down the food we eat to give
our body energy and warmth.

WORKBOOK NOTES
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2. What are nutrients?
Nutrients are found in the food we eat and are proteins,
carbohydrates, fats, oils, minerals, vitamins and water.
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Circulatory system
- how our blood moves
The circulatory system includes our heart, our blood and our blood vessels. Circulation means to move around, so this system
controls how blood moves around our body. Blood vessels are like tubes or small hosepipes that carry blood around our
body. Our body needs fresh blood filled with oxygen and food (nutrients) to reach all the cells in our body. The heart pumps
blood with oxygen from our lungs and nutrients absorbed from our stomach area to all parts of our body.
There are 2 kinds of blood vessels:
1. Arteries carry blood from the heart to the rest of the body.
2. Veins carry the blood back to the heart.
Blood is made of cells, just like the rest of the body.
Blood is also made of fluid called plasma which holds the blood cells.
1. Red blood cells give blood its red colour and carry oxygen.
2. White blood cells protect the body from infections and germs.
We will learn more about these cells because HIV attacks these cells.

We get nutrients from food. After food is digested it makes
its way into our blood and is circulated around the body.

Here we can see a white blood cell and lots
of red blood cells.

Exercise is good for your body because it gets the circulation
system going.

DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What does the circulatory system do?
The circulation system moves blood around our body.
2. What does the blood carry to all the parts of the body?
The blood carries oxygen and nutrients (food) to the different
parts of the body.

3. What is the difference between red blood cells and
white blood cells?
Red blood cells carry oxygen around the body. White blood
cells protect the body from infections.

WORKBOOK NOTES
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Circulatory system
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Respiratory system
- how we breathe
The respiratory system carries oxygen from the air into our bloodstream. Breathing in and out is called respiration.
The respiratory system is made up of:
•
•
•
•
•

Lungs make it possible for oxygen to enter our blood.
Nose (nasal cavity) which we use to breathe in with.
Mouth (oral cavity) which we can also breathe in with.
Windpipe (trachea) which takes the oxygen from our nose or mouth to our lungs.
Bronchial tubes which are smaller tubes which take the air from the windpipe into the lungs.

When we breathe in our lungs are filled with air. The lungs make it possible for oxygen, which is found in the air, to move
into our bloodstream. Our cells need oxygen to survive and do their work. When the cells have used the oxygen, we
breathe out carbon dioxide which our body does not need.

Respiratory system
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Respiratory system and HIV
TB (Tuberculosis) is common in South Africa and people living with HIV/AIDS
are at a greater risk of getting TB because their immune systems are weak.
TB can infect any part of the body, but TB of the lungs is the most common.
We have already talked about TB of the spine when we looked at the skeletal
system. TB germs are spread from person to person when someone infected
with TB coughs and another person breathes in the air with the TB germs. TB
spreads easily, especially in crowded places where the windows and doors are
closed and there is no fresh air. TB is the biggest killer of HIV positive people in
South Africa. We will talk more about TB and HIV later.

Here we can see what happens when we don’t
cover our mouths when we cough and sneeze.

People living with HIV/
AIDS are at greater risk
of getting TB

A chest x-ray shows infected lungs (white cloudy area).

DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What does the respiratory system do for our bodies?
The respiratory system helps oxygen to enter our bodies
and our bloodstream.

WORKBOOK NOTES
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2. What common disease affects the lungs?
TB affects the lungs.
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Male and female reproductive systems
Some people are shy to talk about those parts of the body that make us a man or a woman. In South Africa the main way
that HIV is spread is through unprotected, heterosexual sex. It is time that we learn to talk openly about sex and sexual and
reproductive organs.
During puberty the human body produces hormones that change the body from a child’s body to an adult’s body. The
change from a boy to a man, or from a girl to a woman, means that the body is getting ready to reproduce. This is also the
time when many people start to think about sex and become sexually active. Many young people are not educated about
sex. There are also many taboos and myths about sex. The time for being silent about sex is past. Everyone needs to know
about the facts so that they can protect themselves from HIV infection. This information can also help prevent unplanned
pregnancy and other sexually transmitted infections. In this section we will talk about the male and female reproductive
systems like any other part of the human body. We will talk about other information about sexuality, sexually transmitted
infections and gender later in different chapters.

Male reproductive system
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The male reproductive system is made up of:
• The testicles are 2 egg-shaped organs that produce sperm throughout a man’s life. When a sperm joins a
female’s egg (ovum) a new life is created. This is called reproduction.
• The scrotum is a loose pouch of skin that holds and protects the testicles.
• The penis is made of the shaft (main part) and glans (tip or head). The foreskin is a fold of skin that covers the
tip of the penis and is sometimes removed by circumcision. The penis has special blood vessels which can fill
with blood and make the penis hard and straight. This is called an erection.
• The vas deferens are 2 tubes that make it possible for the sperm cells to move from the testicles into the penis.
• The prostate gland makes a fluid (liquid) that when mixed with sperm cells makes a thick, whitish fluid called semen.
The function of the male reproductive system is to make sperm. As we know, a sperm can fertilise a human egg during sex.
When this happens a new life begins and starts to grow. This is called reproduction.
The male only starts to produce sperm when he reaches puberty. This usually happens between the ages of 10 and 14
when the body produces testosterone, which is a hormone made in the testicles. The testicles are 2 egg-shaped organs in
the scrotum. The testicles make sperm throughout a man’s life.
The vas deferens are like tubes that allow sperm to move from the testicles into the urethra, which is a tube that runs
through the penis to the outside of the body. The urethra allows urine and semen to leave the body. Semen is created by
the prostrate gland. It is a whitish bodily fluid containing sperm cells and other fluid. The penis is made up of the shaft
(main part) and the glans (tip or head of the penis). The foreskin is a fold of skin that covers the glans and can be removed
by circumcision. The penis has special blood vessels which can fill with blood, making the penis straight and hard. This is
called an erection.

Male reproductive system and HIV
STIs are spread by having unprotected sex. HIV is also an STI. Unlike most STIs, which are easy to treat or cure, there is
no cure for HIV. Anyone can get an STI. If you or your partner has an STI, the chances of passing on HIV during sex is much
higher. This is for 2 reasons. Firstly, many STIs, such as idrop (gonorrhoea), syphilis and herpes may create little cuts or
tears or breaks in the skin. If your partner is HIV positive, the HIV can enter your body through these breaks in the skin
uring sex. Secondly, the discharges from any STI contain a very high concentration of HIV. This means that when you have
sex you and your partner will come into contact with the discharge and have a high chance of being infected with HIV. It is
very important to treat all STIs as soon as you can and to complete the treatment. This is better for your health and reduces
the spread of HIV.

STIs make it easier for
HIV to spread during
unprotected sex
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Female reproductive system

The female reproductive system is made up of:
• Ovaries are the place where human eggs are made and stored.
• The fallopian tubes are tubes that connect the ovaries to the uterus. When an egg is released it moves through
the fallopian tubes into the uterus where it can be fertilised.
• The uterus (womb) is the place where the fertilised egg grows into a baby.
• The cervix is the narrow opening at the bottom of the uterus.
• The vagina is the muscular tube that extends from the cervix to an opening on the outside. The part of the vagina
that can be seen on the outside of the body is called the vulva. The vulva is made up of the labia (lips), the urethral
opening (where urine can pass out) and the clitoris which is a small sensitive mound of skin.
The menstrual cycle is part of female reproduction and is a time when an egg is released from the ovaries. In the first part of
the cycle the lining of the uterus thickens to make a good place for the egg to be fertilised. The egg moves from the ovaries
through the fallopian tubes and into the uterus. If the egg is fertilised by a sperm a new life begins and a baby starts to
develop. If fertilisation does not take place, the lining of the uterus and the egg are released and leave the body as
menstrual blood. The cycle then starts again. Each cycle lasts for about 28 days but is different for different women.
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Female reproductive system and HIV
Human Papillomavirus (HPV) is a virus. There are different kinds of HPV, but genital HPV is a common STI that can cause
genital warts and cervical cancer in women. Any woman can get cervical cancer because of HPV, but if your immune
system is weak, it is more likely. This is why HIV positive women who are infected with HPV have an increased risk of getting
cervical cancer. Cervical cancer does not have symptoms until it is quite advanced. This is why it is important to get screened
regularly for cervical cancer by going for a PAP smear. For women living with HIV it is recommended that PAP smears
are performed at least once a year or more frequently. Cervical cancer is the most common cancer for women in
resource-poor areas.

WORKBOOK NOTES
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Immune system
- how we stay healthy
Every system in the body is important, but the immune system is especially important to understand for a person living with
HIV/AIDS. This is because the HI virus attacks the immune system and makes it weak. If you understand how your immune
system works, it can help you to take better care of your health. It will also help explain how ARVs (antiretrovirals) work when
we talk about them later.
The basic function of the immune system is to recognise what is part of our body and what is not part of our body, and to fight
off the germs that cause us to get ill. Germs are not part of our body and are what cause infection and sickness. Each germ
prefers to attack different parts of our body. For example:
• The virus that causes herpes attacks the nerve endings.
• TB is mainly found in the lungs.
• The fungi that cause thrush are found in the mouth and throat.
When germs (pathogens) attack these organs, it is our immune system that works to defend us. What makes HIV different
and dangerous is that HIV attacks the immune system itself. And that’s not all; it attacks one of the most important parts of
the immune system - our CD4 cells.

What is the immune system made up of?
The immune system consists of the following:
1. Our skin.
2. The mucous membranes of our gut and airways.
3. White blood cells in the blood.
The first layer of protection in our immune system is our skin. Our skin protects us by stopping germs from easily infecting us.
We will learn more about these different kinds of germs in Chapter 3.
The immune system has 2 parts:
1. The innate part of the immune system is what we are born with.
For example, the skin and the mucous membranes of
our gut and airways are all part of the innate immune system.
2. The adaptive immune system is the part of the immune system
that learns to recognise germs and becomes better and better at
fighting them. Adapt means to change, usually in order to survive.
The adaptive immune system is made up of cells in the blood that
fight infection. Our CD4 cells are part of the adaptive immune system.
The adaptive immune system is more specific. For example, if you
are infected by a TB bacteria, the adaptive immune system produces
antibodies for TB.

Here we can see a microscope photograph of TB
bacteria. Bacteria are germs.

Different infections enter the body in different ways:
• Flu and TB travel through the air.
• Gastro is passed on through things we eat or drink.
• HIV, like other sexually-transmitted infections, enters our bodies through the delicate tissues of our sex organs, or
through blood and cuts.
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DISCUSSION pOINTS
In a group talk about the following questions and see if you can answer them.
1. What is the basic function of the immune system?
The immune system protects our body from infection.
2. What is the first layer of protection in our immune
system?
The first layer of protection is our skin.
3. Which part of the immune system are the CD4 cells
part of?
The CD4 cells are part of the adaptive immune system.

4. How do different infections enter the body?
Different infections enter the body through the air, through
food that we eat and with sexually transmitted infections,
through our sex organs.

Healthy immune system

			
Episode 2, Chapter 3)

There are lots of different kinds of cells that work together to fight off germs.
For example, the heroes of the immune system are called:
• Phagocytes (also called macrophages, CD8 lymphocytes or killer cells)
• CD4 cells (also called CD4 T lymphocytes or helper cells)
• B-cells (also called B lymphocytes)
We will now describe what happens when a germ enters the human body with a healthy immune system. In our example,
the germ is the bacteria that causes pneumonia.
A phagocyte can see that the pneumonia bacterium does not belong in the body and is an enemy. So when a phagocyte
finds the pneumonia bacterium, it engulfs (or eats) it. Now the phagocyte wants to tell the other immune cells that there are
pneumonia bacteria in the body. So it takes a piece of the bacteria, called an antigen, and shows it to the CD4 cells. This is
called antigen presentation. Now the CD4 cell is on the alert.
Meanwhile, a B-cell also finds a pneumonia bacterium, and also eats it and presents the antigen to the CD4 cells. The
CD4 cells now know for sure there is an enemy around. The CD4 cells are like messengers. The CD4 cells tell the other
B-cells to cover all the bacteria it can find with something called antibodies. The antibodies make it much easier for the
phagocytes (the big killing cells) to see the bacteria. The phagocytes then move in, in bigger numbers, and eat all the
pneumonia bacteria that have been marked with antibodies. Then the phagocytes clean up all the remains of the dead cells
and dead bacteria (the garbage). In this way, the cells in the immune system find and then fight off germs in the body.
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DISCUSSION pOINTS
In a group talk about the following question and see if you can answer it.
1. Which different cells work together to fight off germs?
Phagocytes (macrophages, CD8 cells), CD4 cells and B-cells work together to fight off germs.
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HIV-infected immune system

			
(Episode 2, Chapter 5)

We have just seen how the immune system works in someone who is healthy. In the example, we described how the immune
system fought off pneumonia bacteria. We have also learnt that HIV weakens the immune system. Let’s see what changes
in our immune systems when we’re infected with HIV.
HIV is different from other viruses, like the ‘flu virus, which make us sick. When HIV enters a person’s body, it also gets
inside the CD4 cells. When it is inside the CD4 cell, HIV tricks the body and it uses the CD4 cell to multiply itself. Many
new HIV babies (or copies of the virus) then escape from the CD4 cell. The CD4 cell then dies. This means that instead of
fighting the virus, the CD4 cell is now used to make more viruses. This is very dangerous because now the immune system
does not work as it should. The CD4 cells are getting fewer and fewer and not telling the rest of the immune system to
fight the HI virus. As the CD4 cells get fewer, the HI viruses get more. Let’s see how HIV infection affects the working of the
HIV‐infected immune system:
The phagocyte can recognise some pneumonia bacteria by itself and it tries to present the pneumonia antigen to the
CD4 cell. But, as many of the CD4 cells have been killed by HIV, there are fewer CD4 cells to respond to the phagocyte
presenting antigen, as well as fewer to respond to the B‐cells presenting antigen. The CD4 cells don’t then give instructions
to the B‐cells to produce antibodies. Without help from the B‐cell antibodies, the phagocytes miss most of the bacteria. The
bacteria continue to increase, and so does HIV. The result is the HIV and pneumonia germs are beating the immune system.
The life of the human being is therefore in danger.
As we have learnt, the CD4 cell is central to how the immune system operates. It recognises different germs, and it directs
other immune cells to respond to infection. That is why when HIV reduces the number of CD4 cells, we become vulnerable
to opportunistic infections. Fortunately, there are things
we can do to help out our CD4 cells. We will learn more
about what we can do to help the CD4 cells later in a
chapter where we talk about antiretrovirals (ARVs).

HIV weakens the immune
system which makes a
person get sick easily
A photograph of HIV budding from a CD4 cell.
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What is a CD4 count?

2

			
(Episode 2, Chapter 6)

Our CD4 count is the number of CD4 cells in a single millilitre of blood. It is the number of CD4 cells that have not been
attacked by HIV. In someone who is in good health and HIV-negative, the CD4 count can vary between 800 and 1200 per mm
of blood. In someone with HIV the CD4 cell count can drop to less than 10. The more HIV attacks our CD4 cells, the fewer CD4
cells we have. It is recommended that someone living with HIV have a CD4 count taken every 6 months. We will learn about
ARVs in detail later, but for now it is useful to know that ARVs slow down the reproduction of the HI virus. Because ARVs slow
down the multiplication of the HI virus, the immune system is no longer under attack and the CD4 cells are no longer being
destroyed so quickly by HIV. This gives the immune system time to recover and get stronger again. So when someone starts
to take ARVs, their CD4 count should go up because the medication is making the immune system stronger.
• When your immune system is under attack, the CD4 count goes down.
• When your immune system gets stronger, the CD4 count goes up.
The reason why it’s important for people to know their CD4 cell count is to find
out the right time to start taking ARVs. Knowing your CD4 count also helps you
to get early treatment for opportunistic infections.

DISCUSSION pOINTS
In a group talk about the following question and see if you can answer it.
1. Why does our CD4 go up when we take ARVs?
Our CD4 goes up when we take ARVs because ARVs slow down the reproduction of HIV and so fewer
CD4 cells are attacked. It also means that the CD4 cells have a chance to reproduce more new CD4 cells.
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BEFORE WE END OFF
Make sure all questions have been answered. It is important that you understand the following key points:
1. The human body is made up of different systems that work together.
2. The immune system helps protect the body from infections and illness.
3. HIV weakens the immune system.

Congratulations on completing Chapter 2 of the Health Literacy
Manual! In this chapter we have learnt how the human body works. We have
seen how the body is made of cells, which make the organs that work together
in each of the body systems. We have also learnt about the immune system
and how HIV weakens it. We have seen how important CD4 cells are in fighting
infections. Finally we have also seen how ARVs can help the immune system
and help us to recover our health.
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Multiple Choice Questions
Name :
Circle the correct answer for each question. You can only choose 1 answer for each question.

1.
a)
b)
c)
d)

The human body is made up of millions of:
Blood vessels
Cells
Particles
Systems

2.
a)
b)
c)
d)

Which of the following is not a bodily fluid?
Blood
Semen
Water
Breast milk

3.
a)
b)
c)
d)

The skeleton is made up of:
Muscles
Vessels
Bones
Tissue

4.
a)
b)
c)
d)

Which of the following statements is not true?
Red blood cells carry oxygen in the bloodstream.
The circulation system moves blood around the body.
White blood cells carry oxygen in the bloodstream.
Blood carries oxygen and nutrients to different parts
of our bodies.

5.
a)
b)
c)
d)

HIV weakens which one of the following systems?
The circulation system.
The nervous system.
The immune system.
The digestive system.

7. Which organ does not belong in the male reproductive
system?
a) Penis
b) Testicles
c) Cervix
d) Foreskin
8. Which of the following statements is true?
a) A CD4 count measures the number of CD4 cells in
a millilitre of blood.
b) A CD4 count is the number of red blood cells you have.
c) A CD4 count tells you how many years you have had HIV.
d) A CD4 count measures the number of CD4 cells in a
litre of blood.

9.
a)
b)
c)
d)

Which cells does HIV use to make more HI viruses?
The CD8 cells
Macrophages
The CD4 cells
Red blood cells

10. The function of the immune system is:
a) To move blood around the body.
b) Help digest food.
c) Enable oxygen to enter the body.
d) Fight infections.

6. Which of the following statements is not true?
a) Nerves carry messages to the brain.
b) Sensory nerves help us to feel, see, smell, taste
and hear.
c) Motor nerves help us to move our bodies.
d) Nerves are only found in our brains.
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